Congenital hypothyroidism caused by a premature termination signal in exon 10 of the human thyroid peroxidase gene.
The molecular basis of a total iodide organification defect causing severe congenital hypothyroidism has been elucidated. The defect occurred in a family in which two of five siblings were affected. Thyroid tissue from one patient was available for investigation. The total thyroid peroxidase (TPO) messenger ribonucleic acid level was reduced and consisted mainly of the alternatively spliced form of TPO missing exon 10 (TPO-2). No TPO-1 (wild-type) protein was detected by Western blotting. The TPO-2 translation product of a slightly smaller mol wt was present in thyroid tissue of this patient. TPO activity was absent and thyroglobulin was not iodinated, showing that iodination in vivo did not occur. Denaturing gradient gel electrophoresis and subsequent sequencing revealed in both alleles of the patients a C-->T transition of nucleotide 1708 of the TPO gene, involving a CpG dinucleotide. The mutation introduces a premature termination signal in exon 10 of the TPO gene, preventing the synthesis of enzymatic active peroxidase.